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K A liquid crystal display/ having reduced common electrode 
re^si's^nce comprising: 
tw^ polarizers; 

upper and lower substrates, each having upper and lower 

\ I 

surfaces, between said polarizers; 

an array, of sub-pixel-/sized color filters, separated one 
from another by^a separatio/i area, on the upper surface of said 
lower substrate; 

an overcoat layer ov^ said array of color filters and said 

> / ^ ^ 

upper surface of said lower substrate; 



a layer of 
said overcoat layer; 



transpare 



iat, electrically conductive, material on 

/ /\ 1/ 



a black matrix on r/said layer/ of transparent, electrically 



conductive material; 

! / / \ 

means, on the lower surface of said upper substrate, for 
applying an electric/ f^^^ld^/^ormal to\ any one of said color 
filters; and 

a layer of liquid crystal between sasid upper and lower 
substrates . 



20 2. The structure of claim 1 wherein said black matrix comprises 

\ 

a layer of material taken from the group consisting ofs^chromium, 
titanium, molybdenum, nickel, tantalum, tungsten, and aljiminum, 

J *^ 

patterned and etched so as to leave said color filters 

\ 



14 



ERS084-51 

issentially uncovered a/id said separation area covered. 



10 



3. The structure of claim 1 wherein each color filter filters 
red, green, or blue light. 

\ 

\ 

4. The sfe'ructure^/pf claim 1 wherein said layer of transparent, 

/ ^ VT' 

electrica/lly condilcOvi, material comprises indium tin oxide or 
indium oxide or^t^ioxjlde , 



5. The\ struc/ture \ of ^elaim-^1 wherein said overcoat layer 

. , y 

comprises N^rar/sparenb^\polyimide or polymer or silicon oxide or 
silicon nitrdJ&e., 




thout said overcoat layer. 



^ /^P^ A liQ.ui< 



i^^Z^ A liquid crystal display \having reduced common electrode 
resistance comprisi: 
two polarizers/ 



upper and 1 



ch having upper and lower 




filters, separated one 
surface of said 



15 surfaces, between 
an array of 
from another by 
lower substrate; 

an overcoat layer over said array of color filCfe^::^ and said 
20 upper surface of said lower substrate; 
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^ black matrix on said overcoat layer; 

a JSayer of transparent, electrically conductive, material on 
said overcoay l/ayer and said black matrix; 

means, [/^i they lower surface of said upper substrate, for 
5 applying an! eJse^^tric field normal to any one of said color 
filters ; andr \ 

a layer of liVuid crystal confined between said upper and 
lower substrates. \ 

y \!, N 

\- ^\ The structure of clain/ ^ wherein skid black matrix comprises 

10 a layer of material taken fromSthe group consisting of chromium, 

titanium, molybdenum, nickel, tantalum, ; tungsten, and aluminum, 

patterned and etched so as to .leave sa^id^— color filters 

/ 

essentially uncovered and said separation area covered. 

^\ The structure of claim ^wherein each color filter filters 
15 red, green, or blue light. \^ 

i 

>0. The structure of claim ^ wherein said layer of transparent, 
electrically conductive, material comprises indium tin oxide or 
indium oxide or tin oxide. 

jy( . The structure of claim /f" wherein said overcoat layer 
20 comprises transparent polyimide or silicon oxide or silicon ^ 



r 
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nitride. 



12. The str|Gct\|;e of^claim 7 



without said overcoat layer. 



13. A method for making a b^^ack matrix in a liquid crystal 
display comprising: 
5 (a) providing a transpa/'ent insulating substrate having an 

upper surface; 

(b) coating said upper surface with a layer of a 
photosensitive resin in/ which a colored pigment has been 
dispersed; 

10 (c) selectively ^/exposing pixel-sized regions of said 

photosensitive resin, ^here being a separation area between said 
regions, to ultraviolet light and then removing all unexposed 
regions of said resin layer; 

(d) coating said upper surface, including any exposed resin, 
15 with a layer of photosensitive resin in which has been dispersed 

a pigment of a >color different from any already present on said 
upper surface, yand then repeating step (c); 

(e) repeating step (d) one or more times; 

(f) depositing an overcoat layer; 

20 (g) depositing a transparent, electrically conductive, 

layer; 

(h) /depositing a layer of chromium; and 
(i/ selectively etching said layer of chromium so as to 
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leave said pixel-sized recgions uncovered and- said separation area 
covered. / 

14. The method of claim 13 wherein red, green, and blue pigments 
are used. / 

15. The method of o(laim 13 wherein said layer of transparent, 
electrically conductive, material comprises indium tin oxide 
deposited to a thackness between about 500 and about 3,000 
Angstroms . / 

16. The method of claim 13 wherein said overcoat layer comprises 
transparent polyimide or polymer deposited to a thickness between 
0 and about 2 Miraff^rons . 

17. The method of claim 13 wherein said layer of photosensitive 
resin is apf^ied by means of spin coating. 

8. A method for making a/black matrix in a liquid crystal 
display comprising: / 

(a) providing a tr^sparent insulating substrate having an 
upper surface; / 

(b) coating / said upper surface with a layer of a 
photosensitive yresin in which a colored pigment has been 
dispersed; / 

^ 18 
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(c) i^electively exposing sub-pixel-sized regions of said 
photosensi\:ive resin, there being a separation area between said 
regions, tp ultraviolet light and then removing all unexposed 
regions of i^aid resin layer; 

(d) coaliing said upper surface, including any exposed resin, 
with a layer\of photosensitive resin in which has been dispersed 
a pigment of \a color different from any already present on said 
upper surface, land then repeating step (c); 

(e) repealing step (d) one or more times; 

(f) depositing an overcoat layer; 

(g) depositing a layer of chromium; 

(h) selectlLvely etching said layer of chromium so as to 
leave said pixelfsized regions uncovered and said separation area 
covered; and 

(i) depositp.ng a transparent, electrically conductive, 
layer. 




'j^^ The method of claim tST wherein red, green, and blue pigments 
are used. 



0. The metho^ of claim 18 wherein said layer of transparent, 

20 /electrically/ conductive, material comprises indium tin oxide 

deposited/ to a thickness between about 500 and about 3,000 
Angstrom 
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The method of claim wherein said overcoat layer comprises 

transparent polyimide or polymer deposited to a thickness between 
0 and about 2 microns. 

V The method of claim wherein said layer of photosensitive 

5 resin is applied by means of spin coating. 




